Decreased protein-stabilizing effects of cryoprotectants due to crystallization.
The stabilizing effects of various additives against inactivation of an enzyme (beta-galactosidase from Aspergillus oryzae) during freeze-drying were studied, with a focus on their crystallinity. The crystalline morphology of mannitol and inositol in freeze-dried cakes depended on the solute concentrations before freezing and the freeze-drying method used. The additives in their amorphous state showed concentration-dependent stabilization of the enzyme, whereas additive crystallization during freeze-drying decreased their effects. Heat treatment before freeze-drying also caused crystallization and diminished the stabilizing effects. Noncovalent soluble aggregates were observed in the inactivated enzyme solution. These results show the importance of maintaining the amorphous state of additives used as stabilizing agents during freeze-drying.